Watson et al. BMC Neuroscience 2015, 16(Suppl 1):P38
http://www.biomedcentral.com/1471-2202/16/5S1/P38

BMC
Neuroscience

POSTER PRESENTATION Open Access

A phase-locked loop epilepsy network emulator
for localizing, forecasting, and controlling ictal

activity

Patrick D Watson'?", Kevin Horecka', Rama Ratnam®®, Neal J Cohen'?

From 24th Annual Computational Neuroscience Meeting: CNS*2015

Prague, Czech Republic. 18-23 July 2015

Seizure detection is rapidly improving thanks to novel
computational approaches [1] and public databases of
electrocorticography (ECoG) data [2]. But these
approaches rarely model the high-frequency oscillations
that underlie seizure pathology [3]. In the current work,
we employ a phase-locked loop (PLL) neural network
[4] to emulate a mesoscale circuit undergoing high-
frequency oscillation. We phase-lock the nodes of the
emulator to raw voltages recorded from chronically
implanted ECoG electrodes in a canine model of epi-
lepsy, and demonstrate that the emulator experiences
uncontrolled phase oscillation far in advance of either
behaviorally observed seizure activity or fluctuations in
ECoG voltages. Using distance weighting to train the epi-
lepsy network emulator, we localize the ECoG electrodes
responsible for destabilization, and present measures sen-
sitive to these phase disruptions to establish a forecasting
period for ictal activity. We discuss how phase oscilla-
tions from real-time epilepsy network emulation could
serve as a closed-loop feedback control signal to interrupt
ictal activity.
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